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INTRODUCTION

A memorandum was sent on May 2, 1966, from Mr. E. R. Foley
to Mr. John L. Beaton requesting the Materials and Research
Department to run a sexries of tests on prototype fluorescent
luminaires that are to be uscd in lighting of Sen Mateo-Hayward
Bridge. After telephone conversations and meetings between
Messrs. H. B. Thysell, L. Batiza, F. Kielian of Bay Toll Crossings
and Messrs. J. E. Barton, R. L. Dommer, and K. S, Sedrakian of
Materials end Research Department, the following tests were
performed and the result of each test was glven €o Mr. L. Batiza
of Bay Toll Crossings:

1. XLamp Tests.
a. Brightness measurements after 100 hours operation.
b. Brightness measurements after 3600 hours operation.
2, lBallast Teste.

a. Verification ballast starting at a minimum
temperature of minus 5° F.

b. Meassurement of ballast operating temperature
at hottest spot on the ballast case.

c. Mezmgurement of lamp currents at bright and
low level operation.

d. Measurement of power-factor of ballast at
bright and dim conditions.
e. Accelerated ballast life tests.

£, Ballast measurements for circuit transients.

g. Voltage and current measurements with dlimming
circuits of 2 ballasts connected in parallel.

3. Prototype Luminaire Tests.
a. Measurement of lens suriface brightness.

b. Candle-power distribution measurements.
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1. Lamp Test

The 4 Sylvania 96T12/CU/30° lamps were operated for 3600
hours, using 2 Sola Cat. No. 674-260 ballasts. The aperture
surface brightness of the lamps was measured aftexr 100 hours
and 3600 hours of lamp operation, with lamp current of

700 ma. at 77° F ambient temperature. The results were as

follows:
100 Hours 3600 Hours
' Lamp #1 | 15,000 £t-L 12,600 ft-L
Lamp #2 15,100 ft-L 12,600 ft-L
Lamp #3 14,900 fe-L 12,500 fr-L
Lamp #4 14,000 ft-L 11,500 ft-L

Note: The brightness at 100 hours was measured using

Pritchard Photometer with 1/10°9 aperture plate at

a distance of 5 feet. The brightness at 3600 hours
was measured using Spectra Brightness Spot Meter
UB%® with SL-20 supplementary lens at a distamce of
12.6 inches. Previously we had verified that under
the above conditions both meters measure the same
area and give identical values.

2. BRallast Tests

a.

The & General Electric ballasts Cat. No. 6G3799 operated
the lamp in both low and bright level at -50 F, tempera~
ture without any visible difficulty.

The ballast operating temperatures at the hottest spot
on the case at an ambient of 25° C. were as follows:

Ballast A 74° ¢
Bsllast B 71° ¢
Pallast C 74° ¢
Ballast D 710 C

Lamp operating currents of each ballast were measured

in both low level and bright level currents to both
lamps, with 460 volts input to the ballasts. The results
were as follows:

P

ITTIAaSTTO.COT


http://www.fastio.com/

Current in Lamp Current in Lamp
Connected Between Connected Between
Red and Yellow Wires Blue and Yellow Wires

Low Level Bright Level Low Level Bright Level

Ballast A 157 ma 830 ma 126 ma 770 msa
Ballast B 138 ma 750 ma 120 ma 730 ma
Ballast C 172 ma 790 ma 180 ma 775 ma
‘ Ballast D 135 ma 745 ma 136 ma 741 wa
Ballast E 143 ma 740 ma 135 ma 735 ma
d. Power factor of ballasts at 460 volts was as follows:
Low Level Bright Level
Ballast A 0.35 Leading 0.93 Lagging
Ballast B 0.35 Leading 0.92 Lagging
Ballast C 0.60 Lagging 0.54 Lagging
Ballast D 0.37 Leading 0.95 Lagging
Ballast E 0.48 Leading 0.94 Lagging

Note: PRallast C did not have the proper power-factor correction;
M. Frank Kielian of your department took it back for
further investigatiomn.

e. Accelerated Lift Test.

Bzllasts A, B, C, and D were switched for 120 hours in steps
of 30 seconds duration per step from off to bright, to dim,
to bright, back to off with no adverse rasults.

- £. Circuit Transients.

We were not given the ballast impedance characteristic to
obtain dummy impedance losd eguivalent to 150 ballasts;
therefore, in talking with lk. Franik Eielian of your depart-
ment we decided to run some tests with the 4 ballasts that
wore avcilable to us. Perhaps these tests might be of some
value to you in projecting rowards 150 ballast load. Pictures
of typical waveshapes of cuirent and voltage as seen on the
oscilloscope are attached to this report with the following

results:
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Starting'Current Pictures Page 7
Starting currents of 20 times peak operating current were
observed with ocne ballast; as more ballasts were connected
in parallel the starting current kept dropping until with
4 ballasts in parallel the starting current was about
7 times peak current.
Voltage Waveshape Pictures Page 8
The & ballasts were connected in parzllel and the power
was switched on and off; no adverse voltage transients were
observed.
Voltage and current measurements with dimming circuits of
2 ballasts connected in parallel as shown in Figure B of.
Page 9, _—
1. Switch A and B closed:

Control circuit voltage 240 volts
2. Switch A open; switch B closed:

Control circuit voltage 213 volts
3. Switch A open; switch B closed:

Lawp end voltages of ballast A
Yellow - Red 152 volts
Yellow - Blue ~0-

4. Switch B open; switch A closed:

Contrel circuit wvoltage 209 volts

5. Switch B open; switch A closed:

Lamp end voltages on ballast B

Yellow - Red 152 volts
Yellow -~ Blue -0~

6. Switch A and B closed:
Current in ballast A lamp 130 ma.
7. Switch A closed; switch B open:

Current in ballast & lamp 210 ma.
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3. Prototype Luminaire

The results of candlepower distribution and brightness readings
at 430 mo. and awbient temperature of 770 are as follows:

Prototype Fixture with Holophane Lens.

Candlepower distribution -~ lamp aperture hori-
zontal

Candlepower distribution « lamp aperture 15°
above horizontal

Vertical candlepower distribution with
horizontal angle at 90° )

Lens brightness - line of view 90°
Lens brightness - line of view 30°
Prototype Fixture with Stimsonite Lens.

Vertical candlepower distribution with hori-
zontal angle at 90°

Lens brightness - line of view 90°
Lens brightness - line of view 30°

Lampholder Lowered 3/8" and Moved Forward 1/8%
with Holophane Lens.

Vertical candlepower distribution with hori-
zontal angle at 90°

Lens brightness - line of view ¢Q°®
. . . 0
Lens brightness ~ line of view 30

Lampholder Lowered 3/8" and Moved Forward 1/8"
with Stimsonite Lens.

Vertical candlepower distribution with
horizontal angle at 90°

Lens brightness -~ line of view 90°

Lens brightness - line of view 30°
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C.

Prototype Fixture Inside Painted Black with
Holophane Lens.

Vertical candlepower distribution with hori-
zontal angle at 90°

Yens brightness - line of view 90°
Lens brightness - line of view 30°

Prototype Fixture Inside Painted Black with
Stimsonite Lens. :

Vertical candlepower distribution with
horizontal angle at 90°

Lens brightness = line of view 90°

Lens brightness - line of view 30°
Lampholder Raised 1/4" with Holophane Lens.
Candlepower distribution

Lens brightness - line of view 90°

Lens brightness - line of view 30°
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BALLAST TEST
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